mn^mmrf (jp) 
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(54) ^«l>>X?'A&-ec!)deHB&it 



(57) 

(NRZ/DPSK) 4l=J:yDPSK?$4| 
colicky •r-a'<i^l=S-:5l,^X&ffiSiliS;h.fc/< 




(2) 
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(c t* K 1^^ L fc P ^7 ^i#|z»•:3l^T 2 IScoHSili 

BrSlO^-^-C'SiS^itiST— Jiff**, mf-9m^ 
KB»!Lfc<^n^»4^ffi-^|=3£-5l%T2|l<DSttlSI 

t. 

zmntmstmmmzi: ya«*^vfcsfe^#*2^i-tt 



B^^Rt $tl7L « ifeS^t^S i: ^ Sfll-r S w i: & 

[ii«3!i3 3 ^mzmmiMzitB^^^Lx^no) 

Bf^©»^-e«as*i-5T'-^'{i^^. 

iz\*v hmmLitifav<;m^iz^'i\>^x3m<omwi^ 

z©36s©ajft*«2»ttu »tt**i.fc*e-i-©feffl 

«^jl&*tfcffilllfll#|-ai'5l,xT3eftS-H:fc©T&«S^ L 

Tffl*-r5^l©3fc=f^Sfi:. 

Birs??-^3ESi#s©ai*i=s-5ixriJiB»i ©*Taf« 
friB3fe¥ass©ta*$SfS©?tsicii(grs3tii'i>is& 

C©3feJSM»©tt**£BSl(=MLTifeM-r53fe<t#ffi* 

c:©3t©-§-ft<g^si=* y afi**ifc3tffi#« 2 »m 
Jt»©»<i#*i h®s*#fc©*i!g^fc«r 

c:©m2©3te=F52^ig©i±j**3fem^«-r«.3t^?&^ss 
tii*«43 3ErBU-»st**tfc3t(i^£^Lrm«© 

lz\^-j l'^mLfz^fXly{/m^lz&'il^X2m^W^m 
;i©itfeffll&BSSS«JE»^S&gl¥^S©aj*JcS-3LNT 

ssi)-r-&%i£is%is#ss[i¥is;^. 

filrSSj^{i«lg!l9«©iU:b$0r£©^itlciiS46-rS%lS4S 



*tBB¥1 1-4 196 



izfcfv HaJII!Lfe^'P'5<^>1g#l=*-3lxT3ffi©IISl(PI 

z ©sfeitffisro tb* ssBSics* LTtt»-r -s^m^m* 

ig. 

[0001] 
[0002} 



■TA©tt*©«fiE*B 1 1 lc5^-r. 
[00033 011 f=*-r3fe>I«i'X7^Al±. i^hHISI 
gl 0 0t3feg«SS2OOi:4xP,«|fiE*^i-5. 

^Mi oociitst^r. L/— tf3feal13!l^&ti^**^^sai!^^ 

it (at-lx>h3fe) li. Jteeig3£Pll2©A*7K-h 
izgjA^^tS. ^©3feteffi3gissi2i=(*. Jiiiesf3-ey.< 

>VSi&tiintz^{m (NRZ/DPSK) 4®ffl*A< 

/DPSK) 41*, NRZfiF^-e«SS4l«T-^««# 

C ©-T-^t fi-f-t e hHJtB Lfc<? P V <7 
■5l>rDPSK (Differential Phase Shift Keying : 

■c, ciiiziyu-ifjtsgi©^**!*;!©*^!^. ^ 
-f/^jtifss mTEDFAtnsr) sT-ieins^tfe© 

[0 0 0 4] C©«tl***ifc3fe1t'^l4, ^s^B8*eaB 
Lfc©«3l6a<tai1t2 0 0©JfeT>T:?- 7-eS^$*l 
C©S1S«tlfefSP«3^e-i-lt. EDFA8T!Ji4S 

«»«©*/<> K/U 7 < 9 ■ejt*tW3!i<«S 

**6*lfe©-fe» JtTSSSl 0l=»*v*i«. w©3tT» 
»1 Of*. jtiiig#«&1 0 1, 1 0 2fe^J:U:i if^h%S 
ffiHl 0 3*fltjLT*5y, A***lfc3fefi#**te^Sf 

1 01 ■e2^}-ttLfc©%^»©3tefi^^ 1 e-./ hjfeiis 

m 0 3|cj:y 1 \lv h»f£lt5SSi*#. ife^^Sl 0 

2 W^^-r S c t -C A*Jte«^©te!i3E<b« SiSSE 

fti=SE»-r«*©T;a5S. :i©*ts*»i o©ttj*[*3te 
1E£8I$|1 1 -e%«jgtt;^;h,-C£1SlilSSi 2l=9i^;h. 

[0 0 0 5] smiiKi 21*, lf^)T>■:f^ 2^t.m 
»mi 2 2i:, ■>P'>i7ttaj{HlKi zzt^^TL. 3tS 
1 ®ia*i±::^'J7>::^i 2 1 7!jiffi*4ifc©% 
2 »tt$ih.r^*i-?4tEttS!l» 1 2 2 ^ n 
1 23tl=4S.6*iS. <;n'J<?mmm»^2 3X{i.X 
*®#3!^&i?P^<?«#*^}4ai*^x, C©i?PV^7l-^ 
l*i1-aH=ia**^«4:^tl::^»JSl 2 2l=t^^&*i 
5. -ttTSUSJUl 2 2-Cf-?-^iffi^A<iffi»JS±$ii, 

[0 0 0 6] Hi 2*fflUT, ^F6lcPL<±IB3taii 

T "0 1 00 1 1 0" ^eji-rst^suTiJiis-rs. 

■r-4««^ (a) I*, <7ay{^m'^ (b) t^ic^^^b 
H (NRZ/DPSK) 4l=AAlS*l., i'P-i/i'm^lC 

mmLitDPSK^^ (c) i=as»**u4. c©dps 
K»^i*, xijf-^iz "1" *tsit5fctffcss-rs 

fct^51±a*#ofc^5^1?fcy, 3t{!tfflaE|BS21*;i© 

DPSK«?§i=j:yffiSii^i*i5. c©i^^, u-tfasas 

I!a^&©3ie3t (d) I*, (e) l=^f J:5ICDPSK 



(4) 
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•Cl.^S» ZO^mtsntz^m^ (e) tt» EDFAS-C 

10 0 0 7] ;rcDScl^S*tf=3ic«^(*, 3tg«Sffi2 0 

0©JtT:'X•^■7■T?g^tSih-, EDFA8"eJHiS;h.T 
SSg*-a-6ih,fc©%» g«3fe^^l*3feTg^SI1 OKA* 

[0 0 0 81 cc-e, 3t=Fai»io©ieyh3feBffi» 

1 0 3©tBAJfem^*Hl 2© (f ) izsr. ift» 

(e> (f ) o*«-tS*«l«r»i 0 2-ete#-r 

-0- 'O" b "ft' SLMcff^JSL^ 

fel* "0" n±<!>^^. Sl^l=?t*#a. C©fcA. it 

oo&^mz^\.^x\m^ 2© (g) icip-r* 
7^t?sss£p^^^fcafc^^A^^l&^^5. c©3iS3Eia$*i. 
fc3fem^i±5te«S£gisfi 1 -cmaig-f-icgggi^iv. 

2izfci,^-ci7P->^?s*at;issi«4s*i.T7c© 
'f-^mmm^^^ii, =:©as»*se-rih. 

«7c©»#W (h) 

[0 0 0 9] ±SL/^«£«©%S1i<>;(7A-eid:, «± 

i6©3677-f/<aiflnfa«ffli>6ih,-6 1 m-dd (^s 

[0 0 10] tzhx. m(sife±mt=fci+53ta«'> 
e3issjt*(;*«iSiSf*sti+T*<bufc5fes-^©is 

±|3©J:?(=SHI=1tit3t{i^*&ltU-C3t<i^ 

©eEi*if5i/XTA(=fcoTi*, esiK^tficjt^it 

ffi*-r «fctf>l=tt5'X7^A©ffiSSfi|±*#« =; t AtjB 
;^xA©SJt^±lf « C i: -CAXUfStmitStiSStT 

>x±©-y--fxs/jv*<-i-«ci:A<-ei?. «s©6*ft 

[0 0 1 1 1 

[|ie^A^«*t<fc5i:-rSSS] ±IBUfcJ:5C. ffiH 

[0 0 12] *jlWI*±tB»flllcJ:9>Si:**vfct©-e, 

msXI©tt^$iaS t & t l=Sllg«!l&u:S««l©jl£7 
x±©/hS<b«iaSCt«W«l4:-r5*ii«->XTAt 

•e©3gsi^^s$ii^-r « c t icifes. 



[0013] 

^:ft-L-Clt«©eSI*«T9JfeiHi5';^xA(=j3l>T. 3fe 

i:©Bf^©^^-e^S**lSx-5'm^£SI^T-i'm 
■§-{=lf-> hKJfflLfc<rn--/^7<t*lziS-:5U-C2fit©M3ai 

3E©aA-r-53i«E**«(rffit(rei? n v^7^i■fi•t=a•:5l^x 

3IS*ai-*-«cfe3t/<;uxi:U C©3fe/<;UX*«HB 
«F*SE«^SOtB*l=ll'5LxT1SIS.« 0 iOTw © 2 O 
©t&«-Gie8l9L/t©«, j£ia4fi»-eHlrS©ll«l=i{l46L 

[0 0 14] jtssesc-efi, ^©sisii=ti(i»^$ttf=j% 

«#*iHgLT$t^*l!lSLfc±T'2^)-«SU. ^:5©ite 

IS^^i tf-> KSiE^?-a-fe©%ii»©it<i#^^^Lr 

[0 0 15] ZOii^\zmiS£.tht. ■T-i'fi^lctEi: 
2l«3t«'§-©tf-^/<'7-*«*J: y *±lf 

c:h.i=j:y, ^m^m&irizti^i&iiu 

■5. 

[0 0 1 61 Jfe2lg»J=i!3l%r. 51«3fe*te!tB3£ 
Vk Lfc©%lc?i«SEII Lr3t/<;i.X*S jSEf 5 ik 5 1= L 

rtai^o x-5'<s#*3fit©^i!ipi«B<4ffi'>7 
•&is©esft$ias c 

[001 7] 

[*M©^lfe©J^«ll KIT. llffi^#if.LT*56M©ll 
16©J^II^PWI=fi?S-r§c 

($1 ontimw) m^ \t^^m(r)%^ o%mw\z% 

^3^^TH1 1 <!:l^-a5»(Ctt!sl-©^^fvrLT*L, 

[0 018] Hll=S-r*3ifiS'X-rAtt. JfeglffiSS 
30 0j:jKS«ieC2 0 0t;&v&^J!e$:|lS. C©7« 

5<&sifi£iS3 0 Old:, jk3£jts[ii9»2 1 t^omsmn, 
•^j5Sili«»3 1 fc*^iJn:l^«. 

[0 01 91 tiSii>l5,. 3fesl«SlfE3 0 0|rfct^r, U 
— t^jfeiSI ©lil*3fel*3fe5iJ£IEI8»2 1 ©X*7K- hl= 
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^tLr-^7t6*iT!!3y. c:w=*y3feaiKgEiBSi2i 
[0 0 2 0] c:©3t3iJtSEiiSl2i (Officii. sfeSlggg 

i?s&2^c^6^^lS. z{D5tfitas£PSf2ic(i. ^itm 

(NRZ/DPSK) 4(0ffl*A<lgffiSf3SJl-LrKiil 
m^i:UT#;t6tlT*5ys ::©fci&3tefiffi3Ellg2 A^ 

itffi^3&<tii*$:h.5. -tUT, 3fe&tlggiS«2(OtB*l* 

[002 1] Bl2*ffltxT4&f=SL<Biifi-rs. -f- 
4t(i.§- (a) li^^Pv^^e^ (b) tmzi^^ (N 
R2/DPSK) 4l=A**4l.» i^ny^1i#fcP3aL 

m^t LT3te<4«SElilSS2 lz#3.&*iS, 
[0022] {7Uy^m^ (b) I*litl|g3 11= 

iiif2ii=#A&*is, zoi^ms u-ifjtagi A^ffi^i 

■r53Sji3tl*a20 (d) t3i-rJ:7ti'P»^i^ffi^*»= 
il»23!^6l4H2fl!> (e) l=«r*5l=. DPSK«F# 

liDPSK??^© "L" "H" jrS*ji6;Lr/<;i/X 

3fe(0^«$ "0" 33<fct; "tt" t L,-ClB5E-r«. 

T% E D F A 5 l*?-©l&fCl±l**U*3fee^Olf— ? fi 
Tt^S. fi&iht, EDFA5l=A^jSit^3fe«^*/< 

[0 0 2 3] zomtsMzstmit, *a«SM2o 

0rojfeT>T-f7-eSg**l. EDFA8teJ:iy*/^> 

Tg&lli oi=A*$ih.s. dojtTg^SSi 0-ei*, xtt 
**if=3tffi#A^3t!fg^sii o 1 1=* y 2^mtsti. 
©jfeffi^A<i e-y hjtssisi 0 3(=*y 1 1;^/ h»/£ 
i-frn'm^tii. zomm^tifcmni^mzo (f ) 

■r. ZO-mi^ (f ) l±, J>te*itif=4fe*a)3tm#i:3te!S 

0 2-cst;iS^$<x, asjg (g) (c^-ra^siEia 
jfetuTtiiA^^i*. c©5ii£Sgi)S3fe (g) I*, jtmsg 
msi iif®S<i-^icSg»*ii.fc©%s<i@»i 2tA 



gf^l*S«|ilKl 2rt(cBl5j^U^|:t^fiell^SltSC^: 

•cfT^s^ts. zom^^i^^ (h) i=*t. 

[ 0 0 2 4 ] *v < LT*lll£JgS|-Cl*. U— tf JfeSS 1 
tfSA-rsSiiiJfe*, T^-^Wctfry H^^Lfc^7Pv 
LT/^^UJ^JRIc L-C3fettSa£PS2 1= 
AA-rS. Sfc. T*-^"«-^^^#<bll (NRZ/DP 
SK) 4(=J:y DPSK^-^(=SgSlL. r*l$ligS(i<I# 

tz^-:Si^X^iSUmiiMcfiJl7.^<0^m^^±^U 
C©3t«-^$ E D F A 5 -^Ig^S LT3fe7 6 *^ 6^ 

SSLTJSffi. 5ftJg*»Ufc<D%3feT^Sl 0-e3fefi|# 

aLfc©*s«ii»i 2-c-?-*s4i-s. 

[0 0 2 5] ^4lf=J:y. iftsksskmoot%&iim 
«2 0 0 t©iaT?oSIBI*ihLfcjfe€SA^fliift*. 

Sfeir. ^mmm3ooiztsi^xj.juif 

w t J: y tf-i>/t7-$±lf -6 Z iifi^'C*. 

yesusjs^sji-rsctA^RrJiiiJSS. 
[0026] m2<i>m&f^m) m3tt:^nmm2 0i 

ftil3» Hafcfel^TtHl 1 fcll-«|l»l=l*H-©?5-§- 

[ 0 0 2 7 ] H 3 t«-r*a«e/xxAi4. jtesiitsiE 

4 0 0i:*S<iSa2 0 0fc3!iv&«^*itS. c©5« 

3fe2im^a4 0 0 1*, 3flt»#3S44B4 1 t» 
x>5f^3tT^S2 2 (6lTMZS3fe=FaS»2 2i:»5IB 

[0 0 2 8] -fS^^, 3tS«^iS4 0 0ttet\T, U 
-■ y Jtai 1 ©di A3fel±M Z ajfe^PgfcS 2 2 tit- UT E D 

[0029] C©MZMftT*»2 2(=tt, 3«[»#* 

^«4 1 (om^ifimma^itLxmsbm^t lx^tl 

ZOSm^St^SAMZti, *7Q»j 
f (NRZ/DPSK) 4©ffi*A^ 

^■7Li=>i^XV^h, 

[0030] (NRZ/DPSK) 4feJ:t;3 

ffi^#flSlf4 1 ©«Jit*|gl4(C?s-r. ^^ft^ (NR 
Z/DPSK) 41*, AND'^r-K4 0 1 fcJ:U:TM7 
<j,;':fpn'y:/4 0 2t{|:^, nrz^#-CS^$^x$ 

f-^ m^^<7 P ^? ffi-^-i #fel= A N D -y- h 4 0 1 1C 
A*U ^•©ttJ*$Tg7yy:f7P<y:?402|zAA 

■riztx2^^030PSKm^m^J^^, sm^f^ 

±«4 1l*. ANOy— l«4 0 3, NOXy— h4 0 
4v OR^-i-A0SiS^XfVtEM$m4 0 6m7LX 
1^5. ^-^fl:* (NRZ/DPSK) 4*«ttl*-rS2ffl 



(6) 
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©DPSK»#J42»ltt*^l» ANDy-h403i:O 

(ffiSih,. Jt5?l*AND^»'-h4 0 3l=, ffilSttNOT-y 
- h 4 0 4 USg^itt: O Ry- h 4 0 5 (=-§^jt 6^1 
-5. -fUr. AND';r-h403i:OR>»'-h405© 

til*^mEJ)nS:|S4 0 6X'JDS-r5ci:r% 3ffi^3S 
4 1 e. 1*^7 n i7 |i» Lfc 3 ffi© D P S K 

!s-^6<ffiA$*t5. c©3m©DpsKJff-§i±, ^a-r 

ZS3fe=F^ll2 2rci6B«#i: 6*1-6. za>m 

mm^lt. m5lZmt^=7lZ3/2V7C, Vn, 1/2 
Vff(03O©fil$i:.5, 

[0 03 1] ia6l=MZS*=F»S2 2©«**Sf. 
=:©MZSJt=fa^l|2 2I*WS.I<L i N b 03 

2»ttL-C**1.^il3tWift»l 1, I 2r=3»«, Cilfe 

[0 0 3 2] C©MZM3tT^I|2 2©AUA#tt (EP 

%ai@*4<0%fcft5fc C5©iiaSE*V ;r fc-r* 
t, eBflEE3S«l/2V?rfiJ:0:3/2V«©jS-CI*, 

msimifiso%-Gmsmifin [ r a d] ii<c«»tij*At 

»6*i4. SEBfil-^tL-CI/ZVTr, V 

TT, 3/2V7r©ffi*fcSSE*MZSit=FSNS2 2l= 

[0 0 3 3] S8lc*Sllfe}^«|J=;fe(t5<i#jRJ^*^ 

x-**-^ (a) t<7n'yi7m# (b) lt*-f??# 
•IbSS (NRZ/DPSK) 4lcA*$*l.T2ffi©DPS 
K^^I=SEg|$4l, 3fil^#3e±S4 1 {Z^O-j{7S^ 
i*»=A**ih.T3l$©DPSK?J# (c) tftS. C 
©3ffi©DPSK??-i- (c) ttltt«l»3-ei/2V;r, 
V;r, 3/2V;r©tt*2:5'<<U'<->UfflS**i.. B» 
e-^i:LTMZS3feTafS2 2l=4iL6*i«. "j-St, 
C©MZS*=F8I»2 21*1/— tfjtffil ©ffl*-r«=i«E 
3fe*^&. !SitMl= (d) (=35-^J:a!Siftffia^g8*ih.fc3t 
/^;ux$»4ffl^]-r§, ::©a*jfc(*EDFA5r'ii« 

3tS<I^1i2 0 0t;fet,\-CI*s ±fBmi©^ffifl?fii:ii 
^©iSSSfcify. S€Lfc3fe1i-^4<2^}-<S*ixT>t:^ 
©3t«#*«1 t-"y (138© (e) ) , 

(f ) ©^J£3£iS3ti:*y, 3femS£Si3F*i.fc©%S 
S^E*i-C5c©x-5t (g) *<W*$^t^. 

[0 o 3 4] L-c*jii6jesn?i*, T-9m^i</ 

n-^^re^lcS-rJlvTSfltroDPSKS^fcU 
1/2VW, V;r, 3/2 V7r©te£fc5K< i//<;H8 



SLTMZS*=F3fej|2 2|w4^jl$. Cih.t«k y !f 

j«3ii ©ai:«]r-&3iSS3feief'&]£i£ni=2«i<c{&«ieia$ 

liStJStt urffiffl1-««8r=5'^T-A©B»b. /hSft 

[0 0 3 5] ft*. ^^mit±m^mmi^miztsi^tiii 
txi\ «ijiifsi©iimfl^«i-eiiu— tf3t3n©Hi*jfe 

*?SS3EilLfc©^l=effi3£IS-rSJ:ai=Lfc*^ C© 

!ii»i±fis-ea<. m^immmki*ifz%m^^^m 

tUAjte$%i£ffi^iHSi2-e{i«^PL/^©«. 
«»2 1■eafi*iBLrffl*■r«J:5fcL■c^,Sl^. c 

©J: 5 1= LfcJ/XTAroflUSW^H 9 C^-f. 
[0036] f 3&*3*, H 9 © 5 0 0 l=Sl-*SHi«it 
I*, U-if3tM 1 ©ffl*3t*3feteffiS6iiSl2 LT 
2ffil=a«|feaL. f-©ffl***aSSEiSSS2 1 (=AA 
tr/<;i'7-«©aiAS£$f§5t,©4:4t:o-CU5. 
-e, 3fefi^^i@^2l={42fit©DPSKfi=^A«. jfeS^Jt 

J5-*&*i«*5tni:-3Xl.^S. zo^vizmi&LX'ts 
±IBmi ©ll%J^^^il^©^mA<#&4^$. 
[0 0 3 7] *fc±S#j|JS»«S-ei*>t*filjie*<T5 

fc->x-f A©«sft«!i*iiii ots-r. -i-jfeib*. 3ta€ 

ige2 0 0j:jteSI«9IS3 0 0 (^^144 0 0, 5 0 

0) i:^ife*:f5 5o*^^L■cft«lLfc3S*2os^f•c 
■e*i^ih.J:yfflijfcj:i;Ty«it u RftSjtiSfif i s 
j:i;f 2lrJ:y5s^i^^T53ig^M'>;^x^l=*ll1S^ 

[0 0 3 8] *fc» ±fB'S-Sll£J^fin?li3!caffii/XxA 
[00 3 9] 

[56l^©ia«] Jil±PaLfc*a»c*^W{cJ:iiIf, 
©Tf. S£*J:y4.^J*S^<g/<'7-*Tlf'5CtA<-C#s 

© f— i7/<7-*«e3feJ: y t,±lf § ;i tA^I?** J: 5f= 

[0 0 4 0] Ja±f=J:y. S<tSffi^fil±**. w*il= 
J: y «[|3«l&Slffi9i©l£^$ei'& i: &4>{=SI{gfi9%tf:S 



F1 1 -4 1 9 6 



«VXTAt-t©3t3l€SIB«Sltt-r«=:tsi«Wfii:4 

[03] *3gSOSS2 0|iaE}&lilc««3feffim5'XxA 

[H4l ^J^^bSI (NRZ/DPSK) 4feJ:tf3fi£» 

[05] MZS*TgS«2 2(l!>8»««i:LT©DPS 

[g|6] MZl!jl&T8»»2 20«t^$^t«;l:19. 
[187] MZS3feTat892 2<)!)AffiA»tt*»-r<*14 

[®8] *Se?S(OS2<D^agJ&llll='R-53fe3S{ii'XTA 

[09] ^^mMommjumoimom^^-ryQ-jom. 

Bl. 

[01 2] «£3lE©jteS€>>X7A©3kf^$tKISt%feA 

©%}i^0. 
[4?#ogii9] 

1 0 0, 3 0 0, 4 0 0, SOO-itSkiS^Mt 
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(54) OPTICAL COMMUNICATION SYSTEM AND OPTICAL TRANSMirTER THEREFOR 

(57)Abstraot: 

PROBLEM TO BE SOLVED: To provide an optical communication system and an optical 
transmistter which can improve the receiving sensitivity to increase the non-relay transmission 
range and also to miniaturize the optical antennas of both transmitter and receiver sides. 
SOLUTION; The continuous beams which are outputted from a laser light source 1 are turned 
into the impulsive forms via the modulation of intensity undergone by the olocl< signal 
synchronous with the data signal and then inputted to an optical phase modulator 2. Meanwhile, 
the data signal is converted into a DPSK code by an encoder (NRZ/OPSK) 4 and applied to the 
modulator 2 as a drive signal. Thus, an optical signal of an impulsive form that undergone the 
phase modulation based on the data signal is generated. This optical signal is amplified by an 
EDFA 5 and radiated into a space through an optical antenna 6. The radiated optical signal is 
received an optical antenna 7, amplified and formed into a waveform. Then the phase change of 
the optical signal is converted into the intensity change by an optical interferer 10. The 
converted optical signal undergoes the photoelectric conversion and the data are reproduced by 
8 receiving circuit 12. 
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